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Takasi Yamazaki* : Embryogeny of 
Elcieagnus umbellata Thunb. 
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Development of the embryo of the Elaeagnaceae has only been reported 
in Hippophae rhamnoides by Servetta z (1909), but his work is insufficient to 
follow the actual developmental pattern. The present study, therefore, is 
concerned with the developmental aspects of the embryo in Elaeagnus 
umbellata Thunb. 

The materials were cultivated at Koishikawa Botanical Garden of Tokyo 
and collected from May 12 to June 25, 1972. All materials were fixed in 
formalin—acetic acid—alcohol, dehydrated in an ethyl alcohol—normal butyl 
alcohol series and embedded in paraffin. Longitudinal sections were cut 
between 10-13 //m in thickness and stained with Heidenhain’s iron alum 
hematoxylin. 

The first division of the fertilized embryo is transverse resulting in 
two cells, ca and cb (Fig. 2). Transverse divisions again occur in both ca 
and cb, resulting in a young embryo consiting of four superposed cells, cc, 
cd, m and ci (Fig. 3). Cell ci is divided by several oblique walls to form 
a little swollen suspensor (Fig. 10-13). Cell m is divided by several trans¬ 
verse and longitudinal walls to form the upper part of the suspensor (Fig. 
12-14). The embryo proper is formed from cc and cd. Cell cc divides 
longitudinally into two juxtaposed cells, whereupon a -transverse wall 
occurs in each daughter cell to form two superposed elements, l and l' (Fig. 
5 and .6). Each cell of the tier l divides longitudinally with a wall oriented 
perpendicularly to the first vertical wall to form the quadrant ■ (Fig. 8). 
The cells of the quadrant generally divide at first periclinally and then anti- 
clinally, but sometimes divide anticlinally at the beginning (Fig. 10). This 
tier differentiates into the cotyledons, pco and stem apex, pvt (Fig. 13). 
Each cell of the tier l' divides longitudinally with a wall oriented per- 
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Figs. 1-14. Stages in development of embryo of Elaeagnus umbellata X300. 


pendicularly to the first wall to form a four celled tier (Fig. 7 and 8). The 
four cells thus formed divide at first longitudinally, next undergo many 
longitudinal and transverse divisions to give rise to the hypocotyl, phy 
(Fig. 13). The regularity of segmentation in the cell cd is recognized as 
follows. This cell undergoes three longitudinal divisions to form eight 
cells, four peripheral and four central (Fig. 8-11). Each of these cells 
divides transversely to give rise to two tiers (Fig. 12). The central cells 
of the upper tier differentiate into the initials of the root cortex, iec. The 
cells of the lower tier and the peripheral cells of the upper one produce the 
root cap, co (Fig. 13 and 14). . The mature embryo has a straight, thickened 
hypocotyl and two large, fleshy cotyledons. 
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Development of the embryo may be summarized as follows (abbre¬ 
viations in text) : 

o-- ca-— cc- 1-pvt + pco 

I- 1'-phy 

-— cd-iec + co 

- cb- m -s 

I- ci --—-- s 

Development of the embryo of Elaeagnus umbellata closely resembles 
that of Hippophae rhamnoides, so they seem to have the same developmental 
pattern of the embryo. In Elaeagnus umbellata the initials of the root 
cortex and the root cap are differentiated from several cells which are 
derived from the same single cell. This developmental pattern resembles 
that of Myrtus communis L. (Soueges 1940). In spite of the opinion of Cron- 
quist (1968) and Takhtajan (1969) who have treated the Elaeagnaceae as a 
member of the order Proteales or the superorder Proteanae, the embryogenic 
data negate any close relationship. 
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